GL15 and U251 glioblastoma-derived human cell lines are peculiarly susceptible to induction of mitotic death by very low concentrations of okadaic acid.
The challenging possibility of selectively inducing mitotic death in tumor cells by combining genotoxic agents with the inhibition of G2 checkpoints of the cell cycle is the subject of intensive investigation. We show that very low concentrations (3.5 and 5 nM) of okadaic acid induce mitotic death in two glioblastoma cell lines, in the absence of genotoxic agents. At the concentrations used, the main target of okadaic acid action is protein phosphatase 2A (PP2A), an enzyme deeply involved in the negative control of cell-cycle progression. The peculiar susceptibility of glioblastoma cells to induction of mitotic death by very low concentrations of okadaic acid must be related to an impairment of PP2A activity and to a specific deficiency in some cell-cycle checkpoints. In addition to its ability to induce abnormal mitoses in actively proliferating glioblastoma cells, okadaic acid possesses the ability to force semi-confluent glioblastoma cells to the M phase of the cell cycle, where they show the same abnormalities observed in actively proliferating glioblastoma cells. In semi-confluent cells the induction of mitotic death involves the activity of both the extracellular signal regulated kinases (ERKs) and the M-phase promoting factor: okadaic acid overstimulates ERK activity, and PD98059 (inhibitor of ERK activation) as well as roscovitine (S)-isomer (specific inhibitor of M-phase promoting factor activity) counteract the induction of mitotic death. Our results show that, without the use of genotoxic agents, it is possible to induce mitotic death in glioblastoma cells by activating the same uncontrolled pathways responsible for the uncontrolled proliferation.